§1065.670

flow-weighted mean fraction of dilu-
tion air in diluted exhaust, Xgi. Mul-
tiply the total flow of dilution air by
the mean concentration of a back-
ground emission. This may be a time-
weighted mean or a flow-weighted
mean (e.g., a proportionally sampled
background). The product of ng and
the mean concentration of a back-
ground emission is the total amount of
a background emission. If this is a
molar quantity, convert it to a mass by
multiplying it by its molar mass, M.
The result is the mass of the back-
ground emission, m. In the case of PM,
where the mean PM concentration is
already in units of mass per mole of
sample, Mpyv, multiply it by the total
amount of dilution air, and the result
is the total background mass of PM,
mpnm. Subtract total background masses
from total mass to correct for back-
ground emissions.

(b) You may determine the total flow
of dilution air by a direct flow meas-
urement. In this case, calculate the
total mass of background as described
in §1065.650(b), using the dilution air
flow, ngj Subtract the background
mass from the total mass. Use the re-
sult in brake-specific emission calcula-
tions.

(c) You may determine the total flow
of dilution air from the total flow of di-
luted exhaust and a chemical balance
of the fuel, intake air, and exhaust as
described in §1065.655. In this case, cal-
culate the total mass of background as
described in §1065.650(b), using the
total flow of diluted exhaust, Ngexn then

Mprend = Xgil ~Mpkgnddexh

Myignddexh = M Xpignd Ddexh

Example:

Mnox = 46.0055 g/mol

Xpkgnd = 0.05 pmol/mol = 0.05-10~6 mol/mol
Ngexh = 23280.5 mol

)_(d|| = 0.843

MpkgndNoxdexhi= 46.0055 - 0.05 - 10~6 - 23280.5
MpkgndNOxdexh— 0.0536 g

MpkgndNOx = 0.843 - 0.0536

Mikgndnox= 0.0452 g
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multiply this result by the flow-
weighted mean fraction of dilution air
in diluted exhaust, Xqi. Calculate Xai
using flow-weighted mean concentra-
tions of emissions in the chemical bal-
ance, as described in §1065.655. You
may assume that your engine operates
stoichiometrically, even if it is a lean-
burn engine, such as a compression-ig-
nition engine. Note that for lean-burn
engines this assumption could result in
an error in emission calculations. This
error could occur because the chemical
balances in §1065.655 correct excess air
passing through a lean-burn engine as
if it was dilution air. If an emission
concentration expected at the standard
is about 100 times its dilution air back-
ground concentration, this error is neg-
ligible. However, if an emission con-
centration expected at the standard is
similar to its background concentra-
tion, this error could be significant. If
this error might affect your ability to
show that your engines comply with
applicable standards, we recommend
that you remove background emissions
from dilution air by HEPA filtration,
chemical adsorption, or catalytic
scrubbing. You might also consider
using a partial-flow dilution technique
such as a bag mini-diluter, which uses
purified air as the dilution air.

(d) The following is an example of
using the flow-weighted mean fraction
of dilution air in diluted exhaust, X,
and the total mass of background emis-
sions calculated using the total flow of
diluted exhaust, ngexn as described in
§1065.650(b) :

Eq. 1065.667-1

Eq. 1065.667-2

§1065.670 NOx intake-air humidity
and temperature corrections.

See the standard-setting part to de-
termine if you may correct NOx emis-
sions for the effects of intake-air hu-
midity or temperature. Use the NOx in-
take-air humidity and temperature
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corrections specified in the standard-
setting part instead of the NOx intake-
air humidity correction specified in
this part 1065. If the standard-setting
part allows correcting NOx emissions
for intake-air humidity according to
this part 1065, first apply any NOx cor-

X NOxeor = XNOxuncor *(9-953 X0 + 0'832)

Example:

XNoxuncor= 700.5 pmol/mol

XH20 = 0.022 mol/mol

XNoxcor = 700.5 - (9.953 - 0.022 + 0.832)
XNoxcor = 736.2 umol/mol

(b) Develop your own correction,
based on good engineering judgment.

§1065.672 Drift correction.

(a) Scope and frequency. Perform the
calculations in this section to deter-
mine if gas analyzer drift invalidates
the results of a test interval. If drift
does not invalidate the results of a test
interval, correct that test interval’s
gas analyzer responses for drift accord-
ing to this section. Use the drift-cor-
rected gas analyzer responses in all
subsequent emission calculations. Note
that the acceptable threshold for gas
analyzer drift over a test interval is
specified in §1065.550 for both labora-
tory testing and field testing.

(b) Correction principles. The calcula-
tions in this section utilize a gas ana-
lyzer’s responses to reference zero and
span concentrations of analytical
gases, as determined sometime before
and after a test interval. The calcula-

2 X refspan

§1065.672

rections for background emissions and
water removal from the exhaust sam-
ple, then correct NOx concentrations
for intake-air humidity using one of
the following approaches:

(a) Correct for intake-air humidity
using the following equation:

Eq. 1065.6701

tions correct the gas analyzer’s re-
sponses that were recorded during a
test interval. The correction is based
on an analyzer’s mean responses to ref-
erence zero and span gases, and it is
based on the reference concentrations
of the zero and span gases themselves.
Validate and correct for drift as fol-
lows:

(c) Drift validation. After applying all
the other corrections—except drift cor-
rection—to all the gas analyzer signals,
calculate brake-specific emissions ac-
cording to §1065.650. Then correct all
gas analyzer signals for drift according
to this section. Recalculate brake-spe-
cific emissions using all of the drift-
corrected gas analyzer signals. Vali-
date and report the brake-specific
emission results before and after drift
correction according to §1065.550.

(d) Drift correction. Correct all gas an-
alyzer signals as follows:

(1) Correct each recorded concentra-
tion, x;, for continuous sampling or for
batch sampling, x.

(2) Correct for drift using the fol-
lowing equation:

+X

Xidrift corrected — Xrefzero T

+X

prespan postspan

Where:

Xidriftcorrected= CONCeNtration corrected for drift.

Xreizero = reference concentration of the zero
gas, which is usually zero unless known to
be otherwise.

Xrefspan = reference concentration of the span
gas.

Xprespan = Ppre-test interval gas analyzer re-
sponse to the span gas concentration.

X
rezero

j postzeroJ Eq. 1065.672-1

Xpostspan= POst-test interval gas analyzer re-
sponse to the span gas concentration.

Xi or X = concentration recorded during test,
before drift correction.

Xprezero = pre-test interval gas analyzer re-
sponse to the zero gas concentration.

Xpostzero = POSt-test interval gas analyzer re-
sponse to the zero gas concentration.

Example:
Xrefzero= 0 pmol/mol
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